Timing is everything: preclinical evidence supporting simultaneous rather than sequential chemohormonal therapy for prostate cancer.
Androgen ablation is the mainstay of systemic therapy for prostate cancer, with cytotoxic therapies reserved for hormone-refractory disease. It is not clear, however, that this is the most appropriate sequence of interventions for this disease. This study addresses the ideal timing of systemic treatments in the Shionogi and LNCaP xenograft models. We explored the hypothesis that stress-induced gene expression changes after chemotherapy can induce a hormone-independent phenotype. Three groups of mice bearing either Shionogi or LNCaP xenografts were treated with (a) initial castration and delayed paclitaxel, (b) initial paclitaxel and delayed castration, or (c) simultaneous castration plus paclitaxel. End points were time to tumor progression and time to sacrifice. Microarray and reverse transcription-PCR analyses were carried out to assess changes in gene expression induced by paclitaxel. Mice receiving simultaneous therapy showed a significant improvement in median time to progression (TTP: Shionogi, 65 versus 38 days, P = 0.004; LNCaP, 105 versus 70 days, P = 0.032) and time to sacrifice (Shionogi, 83 versus 66 days, P < 0.014) versus best sequential therapy. A marked lack of response to castration was observed after initial paclitaxel therapy. Gene expression and reverse transcription-PCR studies confirmed that several genes known to play a role in androgen independence were up-regulated in response to paclitaxel exposure. In laboratory models of prostate cancer, simultaneous androgen deprivation plus paclitaxel is more effective than sequential treatments. These findings provide preclinical proof-of-principle for ongoing clinical trials addressing the role and timing of systemic therapies in prostate cancer.